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THE QUALITY OF GASOLTHR FOR USE TN WEW MODEL GIRS

. B. KitaXxiy, Enginsey

One of the most important problems of autcmobile constructiop is

iaproving ths ecomomy of the sngino amd increasing its durability anmd
reliadility in use. This is indfssolhdly linked vith the gquality of fuel
used.

The most offective improvement in engiae sconomy is attained dy in-

‘oveasing its compression ratio. This 1s Dorne out by the results of banch
:ntl or)*.ln GAZ-AA ard MAZ-JM engines with incressed sompression ratios
Tedle 1). '

Table 1. Decrease in Minimum Speéific Gasoline Gonsumption in
GAZ-AA and GAZ-)M Rngines Vith Increased Compression Ratioe

» GAZ-AA -~ GAZ-DME
— §¥2 53 %8 6.5 5 5% %9
Bacrease of
ninimm specific
. couswmption $ 0 11.7. 16.7 19.5 0 10.2 1k.5

The throttle chixwotoristics of the BAZ-AA engine with the smm>

coxpression ratios give s still greater economy (Table 2).

Teble 2. Arersge Gasolime Saving According to Throttle Charecteristics
of ‘GA%-AA Ingine With Increased Compression Ratios

. Compression Ratio k2 5.3 58 6.5

Oasoline eaving in §

at 1,500 rma 0 16.1 158 16.5

Gasoline saving in %

at 2,000 rm 0 14.3 18.2 17.6
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Road trials are in full agreement with the results of bemch tests.
The GAZ-AA automobile geve gasolire savings of 7.h pe-cent apd 9.9 per-
cont when compression ratias wers increased to 5.3 and 6.5. When the
campregsion ratio of the GAZ - ongine’ was increased to 5.3, gasoline
coneumption was decreassd by 5.2-5.3 percent and vhen the CoEpression
ratio was increased to 6.4 consumption was decreased by 10-10.3 percent.
This increase in engine sconomy was attainsd on ethyl gusoline with an
octans number of T2-75.

The above data demonstrates the absolute practicability of increasing
the comprewsion ratio of an engins, which is possible only vhen rumning
on gagoling with a fairly high ootens aumber.

The vev moldel domestic automodile have engines with an inoreased
coxpression ratio and are in all reapects the equal of the best
Amsrican matomobile (Table 3). Therefore, gasolino with an cctans
pumbsr Of at lesst 70 1s Toquired for the GAZ-51, Pobeda, and Moskvich
antomobiles, and at leaat Th for the ZIS-110. :

Table 3. Basic Chayacteristics of New Automobile Bngines
Min
Specific
) Wo.of Cylinder Piston Compression Consumption
Eagine Cyliulers Diameter Stroks Capasity Ratic Max Power of 3as
o 5a) () s T o (BB
effsctive
P h#)

| 2I8-110 9 18 6.0 6.85 14 3,600 270

Podeds =
(aaz-20) & 82 100 2.12  6.2-6.5 . % 3,600 265

Koskrioch 4 67.2 75 11 6.0 23 3,h00
GAZ-51 6 82 110 3.48 6.2 . 70 2,800
# With governod

, In this comnection the trials of the GAZ-%51 and Pobeda automibiles
carried cut at Gor'kiy suto plant are signifioant, Experimental running
of these automobileson 55-octave gascline preved practically impossidie,

InoTeass of engine ecorcmy is closely interallied not only with the
ootane mmber of the gasolins dut also with its fractional composition.

Gasoline containing the relatively light frections amu with a low
distillation range evaporates better during the formation of the operating
mixture and condenses in the exgine to = lesser oxtent, especially at
amall loads and varyie- revolutions (1.e., under cperating conditions).
The 50 perceat amd 90 peroent evaporation temperstures of & gasoline and
its final boiling point are criteria of fresticmal ‘composition which de-
tormine the gasolime from the economy amd ongine duredility.

Tho effsot of taess figures on economy and englwe dwitbility has beon
proved by many trisls on heavy aml winter gasolines. The frecticnaal
composition of these gauolines is shown In Table %, The fractiomal
compositions of the standard gasclines bave been given for purposes of

comparieon.

& N v ' ‘
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Table 4. Fractional Compositions of Heavy, Winter, and
Standard Gasolines {According to.Analysis Data) ..

Fractional Composition Heavy Standard Winter Standand

[39%3) (1983} (W) "(986)

Inttial boiling point ©C  72-85 58 .- T
10% evaporation at ©C © 10b-110 87 Th 85
50% N " oc 163-176 175 136 150
90% u "oog 233-240 230 186 215
Final boiling noint oC 259-260 over.235 - 200 225

Road trails of GAZ-AA apd ZIS-5 automobiles nsing heav, gasoline showed
an increses of consumption 1%.7 and 18.3 psrcent, mepectivoly, as com-
pared with 1943 standard gasolime. During trials on winter gascline, as
ceapared with 1940 stapdand gsscline, & eaving of 3 percent vas obtaimd
with ths KIM-10 sutomobile ard 4.8 percent with the GAZ-MM antomobile.

o less significant wers the bench trials of in engine egimilar to
+he ZIS-110 vhick used two kinde of imported gescline with the seme octane
numbers {around 70) and final boiling point (186-187 (degrees centigrade)
but different temparatures of 50 percent (by 5 degree centigrale) and 90
percent (by 10 degrwes centigrade) evaporations. Consumption of the
lighter gasoline war 2-5 percert lees.

The use of heavy gasoiins not only increases consumption but leads
to excessive dilution of the oil in the craakcase of ke engine ard washing
the lubricant off the cylinder walls, a1l &Y vhich cause increased vear
of cylinders, piston rings, amd other engine yarts.

A ccoparison of the amounts of war observed ih the ZIS<5 engine
(after 10,000 kilcmeters) vsing 1940 heavy and standard gasclines (with.
a final bollixg point of 225 degrees centigiade) ehows thet the heavy
gasolines qaintuples cylinder wear, doubles piston wear, and triples

" that of the commecting rod jJournal of the cronkuhdtl

Micromster pesdings of the GAZ-MM engine after trials with vinter
gasoline shoved, on the other hand., a decrease in vear. as coxpared with
th. 'wedings cbtuined after using 1940 standam gasoline. The cylinder
wear was denreassd Ly two f£ifths, that of the platon ring (by weight)
by five eightx and that of the comnecting rod journal of the:crankshaft
by two thirde.

" Moreover, & lower final boiling point decrvasns 01l expenditure.
This was wry olearly demonstraied during trials of winter gasolines used
in the GAS-MM automobile, which .showed a 23 percent decreass in oil con-
sumption as compared vithetandard gasoline.

From the data quoted, 1t ia evident that the use of gasolins with o
Laeavy fractional camposition in the new eutomrhile models with high-
output engines ia not peruissible.

The pressnce of light fractioms, characterized by the 10 pervent
evaporation temporature, in a gasoline is of great significence. Light
gasoline fractions ensure eusy starting ard rapld warming of the engine,
which 18 esposially taporiaah JWrAnatamobile operatfonm in wihter comiitfomm
ani is %Xe northern regions of the USER. Atarting and warming the angioe on

\
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gasolines without a sufficient quantity of light fractions results in an
overrich mixture (dus to use of the choke), and this canses increaged
enging woar. .

During triale on heavy gesolines, starting of GAS-i# and ZIS-5
ongines at an air temperature of + 5 degrees centigrade was pomsible orly
after heating the imtakeman{€old. The englie 434 not warm up wmtil
1t bad run "on the choke™ for about 20 kilemeters. When vinter gesolins
was uped, atarting &t sn air temperature of -16 degress centigrale was
2.3 times faster than with 1940 stendard gascline, &bl at & tomporature
of +6 degreee comtigrade, 1.5 times fastsr. Thae engine revolutions and
greoline consumption on starting wers decreased sbout two third in both
ceges. Trisls of the 2I3-5 engire using vinter gasoline ut a tempsrature
of -3 degress sertigrade showeld that gtarting time wae ehortensd by one
2ifth, the. number of & reovolutions hefore the firat esplosion was de-
creased by four sevenths, anl the gesoline conswaption loweresd by approx-
imatsly two thirds.

In this commection, the experimonts on starting an engihs similar
40 the ZIB-110 at:a-surrcusding sir tekperature of + 6 degrees centigrade
ere of: particular interest. . ¥ho cxperimente were carried out on two
types of ‘gascline, witl 10 pervent evaporation temperatures of 97 degrees
centigrade cnd 69 degrese centigrale respsctively.

_In‘the first cass; the etarting tiss was increased 1.6 timos, the
number of erumkshaft revolutions Befors the first exploaion imcreased
1.8 timos; and- the fusl experditure 2.3 timec.

The fact that most automobiles, in the USSR are not kept in sarages,
the running conditions of light autcmodiles and, especially, the dwmands
for autotransport modility in military freightsge, preclude the wee of
gusolines with low light-fraction oontents. It must &lso be remarked
2hat vhen heavy-fraction gasslines are used the power of the autcmobile
d:::oute. Conseguentiy, economy decresses especially undsr oity drlving
oconditions.

At present, automobiles of all types, except the ZIS-110, are supplied
with gaeoline in scccrdance vith GOST 208h-AS. The freotional oompoaition
of this gasoline does not ensure sasy starting, and causes excess fuel
conswaption anl rremeture engine wear. The absence of a fized ootane
aumder in the specification rasults in the petroleum refineries yrsduocing
gssolines with octans - numbers of 55-55 ard even lowsr. This makes it
necesoary to yetard the shark, 4.e., to rur uneccncmically,

e operetion of autdmobiles under various oliwatic ocylitions )
involves supplying thom witk a minimm of three kinds of gasoclime: winter
for use in winter time Eummmm,mmmm); ooy,
for use in sumer time {in smouthern_ani ' central zones of the Unicn);
and vpeolal for use in high-power light antomcdiles (types ZIB-110).

These types of gumolines should have tue fractionsl somposition shovn
4{n Tadble 5.

Ve .
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Table 5. Fractional Compoc don of Winter,
Swmier and Special Gasulines o

Practionsl Compoeition Winter Svzmsr Special

_ 10% evaporation at °C T70-T3 . 80-85 68.70
50% " " o 135-1%0 145-150 ©. 100-105
9% " " o . 185-190 195-200 160-165
Final boiling point °C 155-200 205-210 175-180

There should be two gre’ss of winter &ndl summer gasclines: ons with
an cotane mumber of 65, the other with an octans number of 70. For gaso-
11nee other than special; -sddition of ethyl fiutd (P9) 1s psrmissibls
in the proyortion of 1.0-1.5 milligrams to 1 Xilogram of gasolins. This
smount, e quite sufficient to raise the cotans numberf most gasoline#
woﬂnaqﬂ. in the USSR to. the neceseAry figare.

Bownty-octam gasonm 18 intended for new autamodile models
(oxoopt ZI8-110). * .In the abponce of 70-00tane gasoline; they can de
‘run o gegoline with' an. octans’ mmsbder of 69, dlthongh lese econcmically.
At the seue time &5-cctans gasoline ensbles the dcmpression ratic of the

- 014 GAZ-M{ and ZIS-5 models to be: inoremssd by replacing;the cylinder
‘head. Thts measure can be carried out for the existing Btock of automo-
biles during sverhaul. Bmver, @ssolins vith an octane mumler of 65
should be regarded as an inlterim aubstitute for gascline with an oclsus
mmber of T0.

Speciel gasoline should have an octane number of around 74-75.
Addition of ethyl fluid to this gasoline is not permissidle as the
engine for wivteh it is intended operatss under high temperature conditions.
The special gasoline (GOST 3291-46) produced by the petrolemm industry
satisfies ths demands required of gasoline for the high-pover engihes -
like thoee of tae ZIS-110 light automobiles. (See author's articls,
Avtamcb?', No 3 1947.)




